Vascular endothelial cell-derived endothelin-1 mediates vascular inflammation and neointima formation following blood flow cessation.
Although endothelin-1 (ET-1) has been suggested to contribute to the pathogenesis of neointima formation and atherosclerosis, the individual roles of ET-1 derived from certain cell types in this disease remain unclear. In this study, we determined the role of vascular endothelial ET-1 on vascular inflammation and neointima formation using vascular endothelial ET-1-knockout [ET-1(f/f); Tie2-Cre (+)] mice. Intimal hyperplasia was induced by complete ligation of the left carotid artery in 12-week-old male ET-1(f/f);Tie2-Cre (+) mice (n = 35) and the wild-type (WT) littermates (n = 34). Following this intervention, neointima formation was reduced in ET-1(f/f);Tie2-Cre (+) mice compared with the WT mice, independent of the difference in blood pressure. This reduction was associated with a decrease in inflammatory cell recruitment to the vessel wall, which was accompanied by reduced expression levels of endothelial adhesion molecules as well as chemokines and a decrease in vascular smooth muscle cell proliferation. The results of our study provide direct evidence for the role of vascular endothelial ET-1 in mediating vascular inflammation and neointima formation following vascular injury in addition to promoting vasoconstriction and cell proliferation. Furthermore, this study suggests a strategy for the efficient design of ET receptor antagonists with targeted inhibition of ET-1 signalling in vascular endothelial cells.